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RACT / RACM

• Reasonably Available Control…

– Measures  (any source category; point / area / mobile)

– Technology  (point sources only  / therefore, a subset of RACM)

• EPA’s Rulemakings for PM2.5 RACM 

– Fine Particulate Implementation Rule (handout to summarize)

– 40 CFR 51.1010

• 3 Steps to Our Job

– Identify Options that are Feasible

– Quantify and Test

– Select



Control StrategiesControl Strategies

• Will also apply to the precursors that form PM2.5 

• Will consider all Source Categories in the airshed

– Large Point Sources will be evaluated for Reasonably Available Control 
Technology (RACT) 

– Controls on Area Sources such as wood burning and minor source 
categories will be considered

– Mobile Sources will be evaluated for various strategies (including on-
board diagnostics (OBD), I/M, and strategies to reduce vmt)

• Must Adopt all Measures Necessary to:

– meet the health standard as expeditiously as practicable

– Meet any Reasonable Further Progress (RFP) requirements



Attainment Dates

Area Designation

Dec 14, 2009

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

SIPs
(Due)

Attainment Window
(5 yr)

Dec 14, 2014 Dec 14, 2019

Controls
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3 yrs

4 yrs

5 yrs

10 yrs



Control Strategy Testing

• Emissions
• Chemistry



Hawthorne School Monitor Hawthorne School Monitor 

( 7( 7thth East, 1700 South)East, 1700 South)

Ammonium

Nitrate
52%

Ammonium 

Sulfate
9%

Organic Carbon
19%

Elemental Carbon
5%

Dust
2%

Other

13%

(OC)

(EC)



Box Elder County Daily Emissions

Total PM2.5

Chemistry
Atmospheric Dynamics

Ammonium
Nitrate

Ammonium 

Sulfate

OC

EC

Dust Other

0

1

2

3

4

5

6

7

8

T
o

n
s

/D
a
y

NOx VOC NH3 SO2 PM2.5

Area

Mobile

Point



Model Implications

Who ?

What ?
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What To Target?
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What To Target? -> Non-Linear Response



What To Target? -> Non-Linear Response



What To Target?

0% 10% 20% 30% 40% 50% 60%

Elemental Carbon

Sulfate

Organic Carbon

Ammonium Nitrate

Percent of Total PM2.5 



What To Target? -> Linear Response

Organic 
Carbon

Elemental 
Carbon

Sulfate 

Example:  

-25% Organic Carbon                -4% Predicted PM2.5



Take Aways 

•Area, Mobile

•VOC

•Complex Secondary Chemistry



Developing Control Strategies



Goal:  Emissions Reduction

Reduced PM2.5

Emissions



Emissions Reduction:  Ideal

Reduced PM2.5
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Emissions Reduction:  Reality



Developing Control Strategies:

Issues to Consider

• Emissions reduction pathway

• Responsibility for implementation

• Relative air quality benefits

• Timing

• Relative implementation cost

• Political and technical feasibility

• End user impacts



Emissions Reduction Pathway



Emissions Reduction Pathway:  

Mobile Source Example
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Emissions Reduction Pathway:  

Mobile Sources
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Mobile Sources

Clean
Combustion

Capture
And

Control

Reduce Fuel
Combustion

Reduce
Evaporative
Emissions

Cleaner

Fuels

Clean

Technology

Exhaust

Treatment

Maintenance/

Enforcement

Reduce

VMTs

Improve

MPG

Maintenance/

Enforcement

Vehicle

Technology

Refueling

Practices*



Reduced Emissions

Clean Combustion/
Exhaust

Reduce Fuel
Combustion

Cleaner Fuels
Vehicle

Technology
Decreased VMT

Vehicle
Maintenance

Increase MPG

IM Program –
Gasoline Vehicles

IM Program –
Diesels

Scrappage/
Buy-back Program

Repair
Assistance
Program

Enforcement

Roadside Smoke
Emissions

Enforcement
Idle Reduction

Diesel Retrofit
Program

Continuous
Monitoring

Driver’s Education/
Public Awareness

Driver’s Education/
Public Awareness

Repair
Technician Training

Clean Transit/
Fleet Program

AFV Fleet
Program

New Federal
Emissions
Standards

Parking Meter/
HOV Lane
Exemption

More Stringent
IM Cut Points

HEV/PHEV
Incentives

Parking Meter/
HOV Lane Exemption

IR for
Construction/

Farm

IR for Buses/
Fleets

IR Ordinances

DR for Transit/
Fleets

DR for
Non-road

Minimize 2-stroke
Engine Use

On-road

Non-road

Non-road AFV
Incentives

Scappage –
On-road

Scrappage –
Non-road

Reduce Vehicle
Operation

On Red Days

On-road

Non-road
Extend Low-sulfur
Diesel to Non-road

Driver’s Education/
Public Awareness

Reduce Evaporative
Emissions

Reduce Re-fueling
On Red Days

Telecommute/
Flex Hours

Increase Mass
Transit Use/
Ridesharing

Vehicle
Right-sizing

University
Fleet Updates

Incentives For
Emissions Opt-in

Speed Reduction

Improved Traffic Flow

Reduce/Eliminate
Transit Fares

Commuter Parking/
Meter Fees

Reduced Clean
Vehicle Fees

Reduce
Road Dust

Re-fueling Rule

Public EducationUniversity AFV Use

Public Awareness

Enhanced
Enforcement

Public Awareness

Traffic Signal/
Flow Coordination

Variable Message
Sign

Bypass Roads

Enhanced Transit
Infrastructure

Public Awareness

Retrofit FrontRunner

2-stroke Rules

Incentives for
4-stroke/alternatives

Incentives for 
Businesses

Coordination and
Information Sharing

Public Awareness

Incentives

Regulation

Program/
Expenditure

Incentive

Public
Awareness

Undetermined



Emissions Reduction Pathway:

Exercise



Emissions Reduction Pathway:  

Mobile Source Examples

Reduced PM2.5

Emissions from

Mobile Sources

Clean

Combustion

Capture

And

Control

Reduce Fuel

Combustion

Reduce

Evaporative

Emissions

• Diesel oxidation catalyst (DOC) retrofits

• IM program

• Cleaner burning fuels

• Reducing VMTs through enhanced transit



Emissions Reduction Pathway:  

Point Source Examples

Reduced PM2.5

Emissions from

Point Sources

Clean

Combustion

Capture

And

Control

Reduce Fuel

Combustion

Reduce

Evaporative

Emissions

• Low-NOx burners

• Filtration/stream management

• More efficient processes



Emissions Reduction Pathway:  

Area Source Examples

Reduced PM2.5

Emissions from

Area Sources

Clean

Combustion

Capture

And

Control

Reduce Fuel

Combustion

Reduce

Evaporative

Emissions

• Reduce soil/manure disturbance

• More efficient residential and commercial heating

• No burning on event days



Responsibility for Implementation

• Who is the primary party (or parties) 
responsible for implementation?

• Related issues:

– Do these parties currently have authority to 

implement?

– How will the measure be funded?



Relative Air Quality Benefits

• What is the relative impact of the control 
measure on air quality (e.g. high, medium, 
low, uncertain)?

– Is the impact quantifiable?

– Is the measure enforceable?

– Is the impact durable?



• When will the anticipated air quality 
benefits occur?

– Immediately

– Near-term

– Medium-term

– Long-term

• Will the air quality impacts 
meaningfully help achieve 
attainment status?

Timing



Relative Implementation Cost

• What are the costs of 

implementation?

– Are there associated savings to help 

offset costs?

• Who bears the cost?

• At what level are costs to be 

assessed?

– To the individual/firm?

– To a government entity?

– Economy-wide?



Political and Technical Feasibility

• Is there political support for/opposition to 
the measure?

– Can support be built through outreach, 

information sharing, and collaboration?

• Does the measure face significant 
technical hurdles that must be addressed 
before a successful outcome is assured?



End User Impacts

• How are impacts perceived by 
affected parties (e.g. positive, 

neutral, negative)?

– Does the control strategy 

penalize affected parties 

with new costs/burdens?

– Does the control strategy 

create new services, 
opportunities, or savings for 

end users?



Control Strategies:  Resources

• List of several potential control strategies 
across all emissions sources/sectors.

– List is not exhaustive and participants are 

encouraged to consider additional measures.

• Reference list with links to various sources 
of information on control strategies.



Assignment

• Each participant will be asked to submit their top 
5 control strategies.

• For each proposed measure, the participant 
must attempt to evaluate/consider all of the 
following:
– Emissions reduction pathway
– Responsibility for implementation

– Relative air quality benefits

– Timing
– Relative implementation cost

– Political and technical feasibility
– End user impacts



Control Strategy Worksheet
Control 
Measure

Source Pathway 
and 

Targeted 
Pollutant

Responsib
ility for 

Implement
ation (list 
party or 
parties)

Air Quality 
Benefit

(low, med, 
high)

Timing of 
Implement

ation

(short-, 
med-, 

long-term)

Relative 
Cost

(low, med, 
high)

Political 
and 

Technical 
Feasibility 

(easy, 
moderate, 

hard)

End User 
Impacts

(positive, 
neutral, 

negative)

Example:

Diesel 
retrofits

Mobile Capture 
and 
Control

DAQ, EPA, 
firms, 
schools

Low-med Short-term 
to 
Medium-
term

Medium Easy Neutral


